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In the title compound, C 5 H 8 Cl 2 O 6 P 2 , the two six-membered rings display chair conformations. The P O bond distances are 1.444 (2) and 1.446 (2) Å . Weak intermolecular C-HÁ Á ÁO hydrogen bonds are present in the crystal structure.
Related literature
For applications of pentaerythritol diphosphonate compounds, see: Granzow (1981) ; Tanabe et al. (2005) . For details of the preparation of the title compound, see: Li et al. (2002) . For related compounds, see: Heinemann et al. (1994) ; Zhang et al. (2006) . For bond-length, see: Allen et al. (1987) ; Elnagar et al. (2000) .
Experimental
Crystal data C 5 H 8 Cl 2 O 6 P 2 M r = 296.95 Orthorhombic, P2 1 2 1 2 1 a = 6.0630 (5) Å b = 12.7384 (10) Å c = 13.4338 (10) Å V = 1037.53 (14) Å 3 Z = 4 Mo K radiation = 0.94 mm À1 T = 185 K 0.12 Â 0.10 Â 0.08 mm Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. 4, 8, 
Data collection
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA C1-H1AÁ Á ÁO5 i 0.
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Comment
Studies of pentaerythritol diphosphonate compounds have been significant interested. On one hand, the compounds have been reported to act as one of the most important reaction intermediates of fire retardant agents (Tanabe et al., 2005) . On the other hand, it seems to be a good candidate in modifying the stability of polymers (Granzow, 1981) . The findings have triggered the development of new flame retardant materials. As an extension of the work on the structural characterization of pentaerythritol diphosphonate compounds, the preparation and crystal structure of the title compound, (I), is proposed here.
The asymmetric unit of (I) contain a spiro[5.5]undecane molecule ( Fig. 1 ). Several compounds with similar structures have been reported previously (Heinemann et al., 1994; Zhang et al., 2006) . The bond lengths and angles are within normal ranges (Allen et al., 1987; Elnagar et al., 2000) . The six-membered rings of (I) have the chair conformation consistent with the steric difference in this conformation between opposite ends of the molecule. In addition, the C1-C3-C2 and C4-C3-C5 angles are in the range of 109.4 (3)-109.2 (3)°,the P-Cl bond lengths are 2.0050 (14) and 2.0047 (13) Å, respectively. In the crystal structure of (I), The non-classic C-H···O hydrogen bonds ranging from 3.099 (4) to 3.260 (4) Å contributed to the stability of the crystal packing.
Experimental
The title compound was prepared by reaction of pentaerythritol with phosphorus oxychloride in acetonitrile according to the reported procedures (Li et al., 2002) . Crystals were produced at the bottom of the vessel on slow evaporation of acetic acid solution.
Refinement
All H atoms were placed geometrically with C-H = 0.99 Å and refined using a riding atom model with U iso (H) = 1.2U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq P2 0.86704 (16) 0.68037 (6) 0.19061 (7) 0.0195 (2) P1 0.61011 (17) 0.94037 (7) 0.51917 (6) 0.0225 (2) Cl2 1.00827 (16) 0.75305 (7) 0.07460 (7) 0.0322 (2) Cl1 0.28767 (15) 0.96781 (7) 0.53971 (7) 0.0299 (2) 
